Objective: To investigate how the functioning of family members and the coping styles they use are related to the psychosocial functioning both of the family members and of the person who has sustained a brain injury. Design: Cross-sectional study. Subjects: Primary caregivers (n = 61) and other family members (n = 15) of 61 patients with brain injury. Methods: Primary caregivers completed the Utrecht Coping List, the Life Satisfaction Questionnaire 9, and the Caregiver Strain Index. All family members completed the Family Assessment Device. Data for the patients were collected retrospectively. Results: Primary caregivers who had a preference for passive coping styles reported that they experienced a lower level of family functioning, a lower quality of life, and a higher strain. Neither the coping styles nor the psychosocial outcomes of the primary caregivers were significantly associated with patients' self-reported quality of life. Furthermore, there was no correlation between the level of family functioning and a patient's quality of life. Conclusion: Coping styles of caregivers are important determinants for their own psychosocial functioning, but not for patients' psychosocial functioning, although causality cannot be inferred. To enhance caregivers' psychosocial functioning, rehabilitation should focus on changing their coping styles into ones that are less passive. Furthermore, distinct or additional interventions may be needed to change the patient's coping style.
INTRODUCTION
The difficulties in functioning experienced by patients with acquired brain injury are documented extensively in the literature.
Physical, psychological, social, emotional, behavioural and cognitive problems have often been reported (1, 2). Over the last few decades, the focus of research has included the impact of brain injury on the functioning of the primary caregivers of the patient. Not only the patients' lives, but also those of the caregivers, change dramatically and often permanently because of the patients' brain injury. Studies have reported general psychosocial consequences and increased emotional problems, such as depression, anxiety, marital problems, financial problems, low quality of life, and high levels of strain (3) (4) (5) (6) .
In recent years, many studies have investigated factors that are related to the patients' and caregivers' ability to make adequate adjustments to the new reality following brain injury. Demographics and injury-related variables, such as age, education, and injury severity, have been reported to be associated with patient outcome (7-9). There is growing interest among researchers to identify contextual factors, i.e. personal and environmental factors, which are associated with or can predict psychosocial outcome (10). This is relevant for clinical practice, because these factors may be influenced through rehabilitation.
One personal factor that has been noted to play an important role in the adaptation process of patients after brain injury is the way patients cope with the negative effects of the trauma (11-13). Studies have indicated that differences in patients' coping styles (e.g. problem-focused vs emotion-focused) are significantly correlated with patient outcome (8, 11, 14, 15) . Emotion-focused coping styles (e.g. avoidance, emotional preoccupation, distraction) have been associated with higher levels of anxiety, depression, and psychosocial dysfunction, as well as with lower levels of self-esteem and productivity status in the post-acute and chronic phase after brain injury (8, 11, 13) . Problem-focused coping styles, e.g. actively working on the problem and using humour and enjoyable activities to manage stress, are most often used by persons with high education (16), and have been associated with higher self-esteem in these later phases (11). However, in the acute phase following brain injury, problem-focused coping styles are shown to be maladaptive, indicated by positive correlations with both depression and anxiety (12) . It has been suggested that emotion-focused coping styles in the acute phase and problem-focused coping styles in later phases are most adaptive (12 (17, 18) , and financial resources (4). Of these factors, passive coping style of the caregivers has been shown to be the most important predictor for quality of life in the long term, using a prospective design (6). However, the evidence for this is limited.
In addition, relatively little information is available about the effect of caregivers' coping styles on the psychosocial outcomes of the patients. It has been reported that patients whose caregivers were inclined to use passive emotion-focused coping styles, were more restricted in their participation in society (23). moreover, it has been shown that there is a close correlation between family functioning and the patient's psychosocial outcome (24).
The objectives of the present study were therefore to investigate the association between primary caregivers' coping styles and their psychosocial functioning, and the correlation between primary caregivers' coping styles, primary care givers' psychosocial functioning, and family functioning, and the patients' self-reported quality of life. Before examining these objectives, we investigated whether primary caregivers' use of coping styles differ from those of the normal population. first, we hypothesized that the use of problem-focused coping styles by caregivers in the chronic phase following the patient's brain injury would be associated with better care givers' psychosocial functioning. Secondly, we hypothesized that greater use of problem-focused coping styles by the caregivers, better caregivers' psychosocial functioning, and better family functioning, would be associated with a higher level of quality of life for the patient.
mETHODS

Participants
To recruit participants for the present study, we approached those family members who were living in the same household as the patients who had been enrolled in a previous study by wolters et al. (9) . The patients in the original study had been referred to an outpatient cognitive rehabilitation programme. The inclusion criteria for the rehabilitation programme were: acquired brain injury confirmed by neurological and/or neuro-imaging data; a minimum age of 17 years; presence of cognitive, behavioural and/or emotional symptoms that interfered with the demands of daily life; and sufficient command of the Dutch language. Additional inclusion criteria for participation in that study were: completion of the Utrecht Coping list at the start of rehabilitation as part of routine clinical care; a period of at least 6 months between the brain injury and the start of rehabilitation; and at least 5 months between the start of rehabilitation and the moment when the questionnaires were sent out (to ensure sufficient treatment duration) (for the exclusion criteria of the programme, see wolters et al. (9)). The patients who were eligible had been contacted by post, and were sent several questionnaires. On average, participating patients were 2.8 years (SD 4.6) post-injury (9).
In the present study, the following inclusion criteria for family members were applied: they had to be living in the same household as the patient; the minimum age for inclusion was 14 years (i.e. the lowest limit of the questionnaires); and they had to have a sufficient command of the Dutch language. The primary caregiver is the family member who knows the person with brain injury very well, and has the most frequent contact with the patient, hereafter called "caregiver". Other family members living in the same household, i.e. secondary, tertiary, and quaternary caregivers, will be referred to as "other family members". The research Committee of rehabilitation Centre Blixembosch approved the present study. all participating family members signed informed consent.
Measures
Utrecht Coping List. The Utrecht Coping list (UCl) is a self-report questionnaire used to measure coping styles. The items are answered on a 4-choice scale (1 = seldom/never, 2 = occasionally, 3 = frequently, 4 = very often). The present study focused on the active problemfocused coping scale and the passive emotion-focused coping scale, since these differentiate both focus (emotion vs problem) and approach (active vs passive). The active problem-solving scale represents active coping and is measured with 7 items (e.g. tackling a problem at once, seeing problems as a challenge and remaining calm in difficult situations). The passive reactions scale represents passive coping and is also measured with 7 items (e.g. isolating oneself from others, worrying about the past and taking refuge in fantasies) (23, 25) . The active problemsolving scale and the passive scale show fairly good internal consistency (Cronbach's alpha 0.78 and 0.74, respectively) in the general Dutch population. The re-test reliability of both scales is reasonably high, with a Cronbach's alpha of 0.62 for the active problem-solving scale and 0.74 for the passive scale (25). In addition, it has well-documented validity in a wide variety of patient populations and adequate factorial structure (25). Normative data was obtained from the UCl manual (25).
Family Assessment Device. The mcmaster family assessment Device (faD) is a 60-item self-report questionnaire that assesses 7 dimensions of family functioning (26), including a general functioning (gf) scale that represents all dimensions of family functioning. In the current study, this 12-item scale was used. likert items with 4 answer choices each (1 = totally not agree, 2 = not agree, 3 = agree, 4 = totally agree) are used. The 12 item scores were added and divided by 12 to compute a mean score of general family functioning ("faD-gf score"). a faD-gf score higher than 2 is defined as unhealthy family functioning (26). The Dutch translation of the faD has a good internal consistency. Cronbach's alpha of the faD-gf varies from 0.82 to 0.92 (27) . Construct validity of this scale has been supported (28).
Life Satisfaction Questionnaire 9. The life Satisfaction questionnaire 9 (liSat-9) is a generic self-report instrument for measuring the quality of life (29) . Total score range is between 9 and 54. a mean score of the generic measure of quality of life ("liSat-9 score") is computed by adding all 9 item scores and dividing them by 9 (30). a mean score of 1-4 constitutes dissatisfaction with life and a score of 5 or 6 indicates satisfaction (for a more detailed description, see wolters et al. (9)).
Caregiver Strain Index. The Caregiver Strain Index (CSI) is a brief self-report questionnaire that measures perceived strain. It consists of 13 dichotomous (yes, no) items. The following domains are covered: employment, Financial, physical, Social and Time. A total score of 7 or more indicates a high level of strain ("CSI score"). The internal consistency is good (Cronbach's alpha 0.86). face validity and construct validity have been supported (31).
Stroke-Adapted Sickness Impact Profile 30. The Stroke-adapted Sickness Impact Profile 30 (Sa-SIP30) is a self-report disease-specific questionnaire that measures patients' quality of life, and it is the adapted version of the Sickness Impact Profile (SIP) (32). The Sa-SIP30 uses 30 items of the original 136 items, and is therefore less fatiguing for the patient and more practical. Scores are calculated as a percentage of maximal dysfunction ranging from 0 to 100 ("Sa-SIP30 score"). Higher scores, therefore, indicate lower disease-specific quality of life (33) (for a more detailed description, see wolters et al. (9)).
Procedure
The current study is a continuation of the study conducted previously by wolters et al. (9) . Patients who had been enrolled in the previous study were approached by post once again. They were asked to indicate if they were living with one or more family members, and if so, to indicate whether the family members were interested in participating in the study. family members who responded positively to the invitation were sent the questionnaires and an informed consent form. The caregiver, i.e. the person from each family who is self-designated as the significant other (typically parent or spouse), completed the UCl, the liSat-9, the faD-gf and the CSI. Between zero and 3 other family members within the same household completed the faD-gf. we also used the data of the UCl, the liSat-9 and the Sa-SIP30, which were completed by the patients in the study by wolters et al. (9).
Statistical analyses
Before answering the main research questions, we carried out 4 one-sample t-tests to investigate the score differences on the active problem-solving coping scale and the passive coping scale between the men in the study and the men in the standardization sample, as well as between the women in the study and the women in the standardization sample (25). To answer the first research question, we established the potential association between caregivers' coping styles and their own psychosocial outcomes. Three linear regression analyses were performed, with the dependent variables CSI score, liSat-9 score, and faD-gf score, all completed by the caregiver. The caregivers' scores on the active problem-solving scale and the passive scale of the UCl were included as the independent variables in each model. Caregiver's educational attainment was included as covariate.
To answer the second research question, we investigated the correlation between caregivers' coping styles, caregivers' psychosocial outcomes, and family functioning, and the patients' quality of life by using two linear regression analyses. more specifically, the independent variables were the caregivers' scores on the active problem-solving scale and the passive scale of the UCl, the liSat-9 score, and the CSI score, as well as the mean score of all family members on the faD-gf. Covariates were patients' scores on the active problem-solving scale and the passive scale of the UCl, which were collected from the previous study by wolters et al. (9) . Dependent variables were the liSat-9 and the Sa-SIP30 scores of the patient, also collected from the study by wolters et al. (9) . level of education (lE) was assessed according to a formal schooling system often used in the Netherlands (34). Patients were grouped according to the following criteria: those with primary education (lE low), those with junior vocational training (lE average), and those with senior vocational training or academic training (lE high); these groups correspond to 8.6 ± 1.9, 11.4 ± 2.5, 15.2 ± 3.3 years of full-time education, respectively (34). level of education was dummy coded with 2 dummies (lE low and lE high), with lE average as reference category. Scores on the questionnaires were entered as continuous variables.
The independent variables were entered together in all models (through forced entry). The assumptions of regression analysis (homoscedasticity, normal distribution of the residuals, absence of multicollinearity and absence of "influential cases") were tested for each model. Homoscedasticity was evaluated by visual inspection of plots of the residuals on the predicted values, and by levene's tests. The normal distribution of the residuals was investigated by visual inspection of the normal probability plots and by checking the Kolmogorov-Smirnov test for normal distributions. The occurrence of multicollinearity was checked by calculating the variance inflation factors (VIfs), which should not exceed 10. Cook's distances were calculated to identify possible influential cases. Statistical analyses were performed with SPSS 18.0 for mac OS X.
ReSUlTS
Questionnaires were sent to 110 patients who had participated in the previous study by wolters et al. (9) . Eleven patients were living alone and 4 patients had moved, therefore they were excluded from the study. The final sample comprised 61 families (i.e. response rate 64%). reasons given by the family members to decline participation were: work-or study-related factors that prevented participation, or they found participation too confronting. The total group consisted of 76 family members. Sixty-one participants were caregivers, of whom most were partners (n = 57), but also 2 parents and 2 siblings designated themselves as the significant other. The 15 other family members came from 9 different families. In addition, most family members were women (57%) and had an average level of educational attainment (51%). The mean age of caregivers was more than twice as high as that of other family members (mean = 50 years, range = 19-76 years, vs mean = 23 years, range = 14-55 years, respectively) ( Table I) . Table II shows that the UCl scores of the caregivers on the active problem-solving scale and the passive scale were average when compared with the standardization group, viz., Time between injury and examination for the patients. lE: level of educational attainment; CVa: cerebrovascular accident; TBI: traumatic brain injury; Other: tumour (n = 5), hydrocephalus (n = 2), meningitis (n = 1), epilepsy (n = 1), axonal neuropathy (n = 1); multiple: more than one diagnosis: stroke and TBI (n = 5), stroke and epilepsy (n = 1), encephalitis and epilepsy (n = 1), stroke and TBI and meningitis and epilepsy (n = 1). SD: standard deviation. Coping styles within the family after brain injury t(24) = 0.04, p = 0.971 and t(24) = -0.30, p = 0.766, respectively, for the men; t(35) = -1.83, p = 0.075 and t(35) = 1.55, p =0.131, respectively, for the women. although the mean CSI score was just below the cut-off point of 7 (mean 5.7), 24 caregivers (39%) experienced a high level of strain, indicated by a score of 7 or higher on the CSI. In addition, the liSat-9 showed that caregivers were, on average, satisfied with life, indicated by a mean score of 4.6. However, almost 38% of the caregivers reported low quality of life, indicated by a score of less than 4.5. Finally, the mean FAD-gF score of all family members is equal to the cut-off value of 2. Twenty-four families (39%) experienced unhealthy family functioning, indicated by a score greater than 2 on the faD-gf. The raw scores on the UCl completed by the patients are also shown in Table II . although these data are only a subset of the data presented by wolters et al. (9), the results are similar. In general, patients were more likely to use passive coping and less likely to use problemsolving coping, compared with the standardization sample (25). Patients were, on average, dissatisfied with their lives, indicated by a mean score of 4.1 on the liSat-9, which is below the cut-off. The mean score on the SA-SIp30 approached the cut-off for unhealthy functioning; 44% of the patients reported many dysfunctions, indicated by a score higher than 33.
Effect of caregivers' coping styles on caregivers' quality of life, caregivers' strain and family functioning.
Table III shows that, as predicted, a higher use of passive coping styles was associated with higher faD-gf scores, lower liSat-9 scores, and higher CSI scores, that is, more family dysfunction, lower quality of life, and higher levels of strain, respectively. The active problem-solving scale did not reach significance with any of the dependent variables. The linear regression models explained 24% of the variance in family functioning, 36% of the variance in quality of life, and 35% of the variance in strain.
Effect of coping styles and psychosocial outcomes of family members on patients' quality of life.
as shown in Table IV , the caregivers' coping styles, care givers' psychosocial outcomes, and family functioning, were not significantly associated with patients' quality of life. Only the patients' coping styles were associated with patients' quality of life. Higher use of passive coping styles and lower use of active problem-solving coping styles were related to lower liSat-9 scores (i.e. a lower generic quality of life). Exclud- ing the caregivers' scores on the liSat-9 from the model with patients' scores on the liSat-9 as dependent variable did not influence the significance levels of the other effect estimates. Higher use of passive coping styles was also associated with higher Sa-SIP30 scores (i.e. a lower disease-specific quality of life). The models explained almost 50% of the variance in both quality of life scores. without the patients' coping styles as independent variables, the models could only explain 16% of the variance in Sa-SIP30 and 12% of the variance in liSat-9 scores. with only the coping styles of the caregivers as the independent variables, the models could explain 11% and 6% of the variance, respectively. Interestingly, in these latter models, patients of caregivers who used more passive coping styles reported lower quality of life, as measured with the SA-SIp30, t(60) = 2.177, p = 0.03.
DISCUSSION
The goals of this study were to examine the relationship between family coping styles and psychosocial outcomes both of the family members and of the patients. Caregivers who had a preference for passive coping reported lower family functioning, lower quality of life, and higher strain. However, the caregivers' coping styles, the caregivers' psychosocial functioning, and family functioning, were not associated with patients' self-reported quality of life.
In line with our hypothesis, and consistent with previous research (6), this study showed that the caregivers' use of passive coping styles was maladaptive for their psychosocial functioning in the chronic phase post-injury. This negative effect was found with regard to all 3 measures, that is, family functioning, quality of life, and strain, thereby providing evidence for a strong relationship. The coping styles and educational attainment of the caregivers taken together could explain between 24% and 36% of the variance in strain, family functioning, and quality of life. Surprisingly, the current study did not reveal an effect of caregivers' use of active problem-focused coping styles on caregivers' psychosocial functioning. One might expect that in the chronic phase following injury, individuals would experience more control over a specific outcome or situation. In these situations, researchers have shown that active problemfocused coping styles are related to better outcomes (35). The conclusion of our study, that this is not the case, is an important avenue to explore clinically.
another finding of note was that caregivers' coping styles could not be used to predict patient outcomes. This is not in line with the findings of a previous study, in which caregivers' use of passive coping styles was significantly associated with restricted participation in society reported by the patient (23). It should be noted that Van Baalen et al. (23) used the SIP-68, which is also an abbreviated version of the original SIP, but this questionnaire is not specifically designed for patients with brain injury. It should also be noted that Van Baalen et al. (23) did not include patients' coping styles in their analyses. However, in the present study, the patients' coping styles accounted for more than 30% unique variance to the prediction of both disease-specific and generic quality of life. This underlines the importance of including patients' coping styles when predicting patients' outcomes.
The family members reported problems with regard to several domains of functioning. first, almost 40% of the caregivers were dissatisfied with their quality of life and experienced high levels of strain. also, almost 40% of the families reported unhealthy family functioning. These findings underline the high impact of an adult family member's brain injury on psychosocial outcomes of the family system. In addition, the coping styles of the caregivers were similar to the coping styles in the general population. This is in contrast to the patients' coping styles, which have been shown to deviate from the coping styles in the general population: patients used significantly more passive emotion-focused coping styles and less active problem-focused coping styles in the chronic phase post-injury (9). we might speculate that brain injury primarily affects the patient's coping style and, to a lesser extent, the caregiver's coping style in the chronic phase post-injury. Future research is required in order to evaluate the association between brain injury and coping styles, and the influence of brain injury on coping styles.
This study has a number of limitations. because of the crosssectional design, it is not possible to predict the direction of the association observed between the coping characteristics and the psychosocial outcome measures. Does the preference for the identified maladaptive coping style lead individuals to experience poor psychosocial outcomes? Or is it rather that poor psychosocial outcomes elicit the use of maladaptive coping styles? Definite causal relationships should be studied in an experimental, longitudinal research design. we also acknowledge that by including more factors in our models, e.g. social support (17, 18) and financial resources (4), we might have been able to explain more variance in the outcomes. Also, pre-injury characteristics of functioning of the families that participated were not available. It has been suggested that pre-injury family dysfunction places families at greater risk of long-term disruption (36). furthermore, we made comparisons between families and patients who have not been recruited at the same time. Although the time-span between the previous study and the present study is relatively short (a maximum of 2 months) this might have influenced our results. moreover, information about psychosocial outcomes and coping styles were obtained by means of self-reported questionnaires. Typically for self-reported measurements, this type of assessment may not reflect actual use of coping style objectively. However, the questionnaires have all been validated, and to our best knowledge, no superior alternatives exist to measure these variables. finally, no conclusions can be drawn regarding the way caregivers' coping styles are related to psychosocial outcomes in the acute or post-acute phase after brain injury, in which a great deal of spontaneous recovery is expected. However, the aim of the study was to investigate the association between coping styles and outcomes in the time period in which little or no recovery is expected, i.e. the chronic phase, when patients and their families have to deal with the long-term consequences of the injury. This study also has a number of strengths. first, until now no studies have investigated the effect of caregivers' coping styles on patient outcome after controlling for the patients' coping styles. Secondly, this is the first study to investigate the effects of coping styles of caregivers on both patients' and caregivers' psychosocial functioning. Thirdly, we measured several psychosocial outcome characteristics, thus providing a comprehensive overview of the difficulties family members of patients with brain injury encounter in everyday life. finally, since we included patients and family members who were referred to outpatient cognitive rehabilitation, we might expect these findings to generalize to a patient population living independently, and their families.
The findings of this study have important clinical and research implications. They emphasize the importance of incorporating the family as a system in the rehabilitation process, so that, besides the patient, it also includes the caregiver and other family members within the same household. Examples of special programmes for families are family education and support groups (37). However, these interventions have not yet been shown to influence coping styles (38, 39) . Therefore, we emphasize the need for the development of treatments for family systems that incorporate changing coping styles into ones that are less passive, and hence less maladaptive.
In conclusion, this study shows that the coping styles of caregivers are important correlates for their psychosocial functioning. furthermore, it is clear that the preference of caregivers for a certain coping style does not affect patients' quality of life. Therefore, on the one hand, interventions should be developed that aim to change the coping styles of the primary caregivers into less passive ones in order to enhance their psychosocial functioning. On the other hand, clinicians should realize that this alone will not improve the patient's quality of life, as this depends on the coping styles of patients themselves and not on those of family members.
